Human endometrium, in response to steroid hormones, undergoes characteristic cycles of proliferation, secretory changes, and tissue shedding. Human endometrium expresses a molecular repertoire which includes the heat shock proteins (Hsps) Hsp27, Hsp60, Hsp70, Hsp90, and alpha crystallin B chain. The expression of Hsp27, Hsp60, and the constitutive form of Hsp70 (Hsc70) shows a sharp increase in human endometrium after ovulation. The maximal expression of the molecular chaperone, alpha crystallin B chain, occurs during the secretory phase. In view of known functions of the Hsps, it is likely that these proteins are involved in protection of the endometrial proteins against factors with the potential to lead to protein denaturation. Tumor necrosis factor-x (TNF-x) is a cytotoxic cytokine that is produced in progressive amounts during the secretory phase. 
HISTORY AND DEFINITION
Over 30 years ago, Ritossa et al. noted that an increase in the incubation temperature of Drosophila melanogaster larvae results in the development of a defined set of new transcription loci on the polytene chromosome. Twelve years later, the first gene products involved in this response were identified, and the term "heat shock protein" (Hsp) was applied to this family of proteins, e Subsequently, it was shown that these proteins exist in all species and are well conserved. 3 Even in thermophilic organisms, a sudden temperature upshift leads to the overexpression of Hsps. However, while the regulation of Hsps was studied extensively, relatively little was known about their physiological significance. 3 The discovery of folding helper proteins (chaperones) did not contradict Anfinsen's theory, which states that the acquisition of the specific three-dimensional protein structure depends exclusively on the amino acid sequence of the individual protein. 4 41 Based on these studies, it has been proposed that resistance against TNF-ot endowed by Hsp70 is mediated by the reduced activation of phospholipase A z. In addition, some studies show that heat shock or chemical stress, which induce an Hsp response, concomitantly inhibits IL-1 beta and TNF-ot production at the transcriptional level. 4z When mouse peritoneal macrophages stimulated with lipopolysaccharide (LPS) were heated at 45C for 12 rain, a reciprocal increase in the expression of Hsp70 and a decrease in the production of IL-1 and TNF-ot were observed. 43 In line with these findings, heat shock prevented LPS-induced TNF-ot synthesis by rat mononuclear phagocytes. 44 The inference from these and similar studies is that the role of Hsp70 may be to oppose the action of TNF-ot in human endomctrium and to limit the extent of cytotoxic damage by this cytokine. The number of apoptotic cells is low during the proliferative phase in endometrium. However, the number of these cells increases progressively, particularly in the endometrial epithelium, reaching a peak during the menstrual phase. 39 Since Hsp70 can protect cells from apoptosis, 34, 45 and alpha crystallin B chain confers resistance against the cytotoxicity induced both by the TNF-ot and oxidative stress, the function of these proteins may be to limit the extent of these events in the endometriurn, particularly during the critical period of "endometrial receptivity."
